Abstract. EU subsidies influence the economic and financial situation of farms through several complex channels, although their economic and financial impact may be observed with a delay. The aim of this study was to assess the impact of selected support instruments of the Common Agricultural Policy, CAP (including direct payments and subsidies from Pillar 2) on economic and financial stability (respectively, the level of net farm income and debt/asset ratio) of farms in EU countries at regional level. The research goals included: (1) to present differences in the level and the structure of instruments of CAP support (excluding investment subsidies) at the level of member states; (2) to determine significance, strength and direction of the relationship between amounts of subsidies received and selected indicators of economic and financial stability of farms. The Farm Accountancy Data Network (FADN) database provided secondary data for the study. The dynamics of changes was analysed for years 2007 and 2012. At the country level, the share of subsidies related to rural development programs gradually increased during the years 2007-2012. A weighted regression approach with correction of heteroscedasticity (a total of four models) was employed separately for the 2007 and 2012 (based on data from the FADN regions). Although subsidies (excluding for investment) under the CAP influenced quite strongly the level of agricultural income, the impact of subsidies on the financial stability was ambiguous. This may lead to the refinement of regional approach in relation to the selection of support instruments and the determination of the amounts of support provided under the CAP.
INTRODUCTION
There is a growing body of literature on rationales for policy support instruments that may be directed at various sectors of the economy (Karagiannis 2001: 17-47; Kling 2012; Carden, Horowitz 2013; Marsden 2010; Grahl, Teague 2013; Campbell, Klaes 2005) 1 . Economists have identified and explored the roots of theory of economic interventions in action, taken by governments after the Great Recession. This was accompanied by the basis of Keynesian economics and its successors (Neo-Keynesian, New Keynesian and post-Keynesian economics). Agriculture is a significant part of the primary sector of the economy, which requires close attention, given economic and social functions of rural areas. There exists an extensive body of literature (De Gorter, Swinnen 2002; Sumner 2007; Sumner 2008 , Goodwin, Mishra, Ortalo-Magné 2011 on rationales for agricultural subsidies 2 . It should be noted that a significant part of policy objectives of governments or supranational institutions (for example, the European Union) focuses on providing financial aid (in the form of subsidies) for "more sensitive" parts of economy. Nevertheless, the debate on agriculture subsidies should include the fact that "in developing countries, agricultural policy issues revolve around basic concerns like food security, poverty alleviation, rural development, and stabilization of export revenues", whereas "(…) in developed countries, food self-sufficiency may continue to be important but increasing attention is being paid to food safety and environmentally sustainable farming" (World Trade Organization 2006: 120) . This means that, in particular, complex interactions of the agricultural sector with the environment (for example, the problem of provision of public goods), as well as the sensitive issues of income inequality may provide stimulus for policy makers who design and use the instruments targeted at the support of agriculture 3 . Furthermore, from the perspective of U.S. agricultural policy, Sumner (2007) enumerated and discussed rationales for agricultural subsidies, including "chronic low farm prices and farm income" associated with "high variability" in these two categories", and "the need to ensure a reasonably cheap food supply"
As Sumner (2008) rightly pointed out, "the impact of the subsidies depends on their form". The main form of agricultural subsidy, namely direct payments, may affect the economic and financial situation of agricultural holdings, for example, through changes in investment activity (Soliwoda 2014) . This abovementioned form of agricultural subsidy -as the element of the so-called "safety net" for agriculture, may stabilize farm income (Kellermann 2009; Moser et al. 2014) . In general, EU subsidies, such as agricultural subsidies, influence the economic and financial situation of farms through several complex channels. (Lagerkvist 2 As experts of World Trade Organization (2006) stressed, there is no clear commonly accepted definition of "subsidy". It should be noted that the term of "subsidy" seems to be widely used in economics and applied areas (such as public and international trade policies). Schrank (2003) discussed that there is a variety of definitions of "subsidies": from a very narrow approach underlining a financial dimension of aid to a relatively broad one, stressing the impact of public action on financial results of entities.
3 As Triest (2007: 10) reasonably stated,"subsidies can be viewed as distorting the benefit-cost calculus implicit in market decision-making, leading to the economically inefficient outcome".
2005; Goodwin, Mishra, Ortalo-Magné 2011; Rizov, Pokrivak, Caian 2013; Minviel, Latruffe 2014) , although the effect of the absorption of some instruments may be observed with a delay 4 . Regional approach has become more important in the agricultural policy of the European Union (the Common Agricultural Policy, CAP) that is oriented to, inter alia, supporting farm incomes, increasing productivity and the stabilisation of agri-food markets (European Commission 2013). The ongoing CAP 2014-2020 has been equipped with "better targeted instruments of the first pillar complemented by regionally tailor-made and voluntary measures of the second pillar" (European Commission 2013: 5) . This refers to the distribution of direct payments and the architecture of rural development programmes (RDPs). Additionally, as Hill (2012: 158) underlined, "the regions that are lagging behind should be assisted to share in the EU's collective prosperity". Given the perspective of CAP 2014 -2020 , Góral (2014 convincingly argued that "the regionalization of agricultural policy is becoming a necessity due to an increase in EU spending to reduce the impact of the current global economic crisis (2008+)". Additionally, she indicated that "targeting", is a very complex issue for the CAP instruments, because one should answer two fundamental questions: who and how should be supported. Similarly, Montini (2011: 9) indicated that "within a future CAP, more focused on the support of the delivery of public goods, there is clearly scope to explore the relevance of a more territorially based approach". This justifies the need for putting an emphasis on a regional approach in empirical studies on the impact of CAP subsidies on the economic and financial condition of agricultural holdings.
The aim of the paper is to assess the impact of the selected support instruments of the Common Agricultural Policy, CAP (including direct payments and subsidies from Pillar 2) on economic and financial stability of farms in EU countries at regional level. The research objectives include: (1) to present differences in terms of amounts of CAP instruments (total subsidies) received at state level; (2) to determine the significance, strength and direction of the relationship between the amount of subsidies received and selected indicators of economic and financial stability of farms.
The remainder of this paper is organised as follows: in the next section we present and discuss an evolution of regional approach in the Common Agricultural Policy; the third section presents data and methodology; in the fourth section we describe and discuss the main results. The last section draws some concluding remarks.
REGIONAL APPROACH IN THE COMMON AGRICULTURAL POLICY:
EVOLUTION AND PERSPECTIVES Figure 1 presents the main milestones and stages in the history of the Common Agricultural Policy (CAP). This policy, as one of the oldest policies of the European Union (formally in existence since 1962), aimed at increasing productivity in the agri-food chain (European Commission… 2015c). In the crisis years: throughout 1970s and 1980s European policymakers had to deal with the issue of "structural adjustments". The year of 1992 should be treated as a milestone, because "the CAP shifted from market support to producer support" (European Commission 2014b: 5). Agenda 2000 implemented the second pillar of the Common Agricultural Policy (rural development programmes) that may be tailored to national and regional policies. It should be emphasised that the CAP Health Check in 2008 implemented some significant changes, strengthening the mechanism of decoupling (a lack of linkage between the production volume and payments received). However, as Cantore, Kennan and Page (2011: 4) observe, after the CAP Reform in 2003, "some Member States chose to maintain some 'coupled'-i.e. production-linked -payments". The Health Check was focused on "helping farmers to respond better to signals from the market and to face new challenges" (European Commission 2009).
The last CAP Reform (started in 2010, agreement reached in 2013) with a new vision for CAP 2014-2020 is based on two pillars. Nevertheless, a holistic approach and balance between various instruments led to a new architecture of provision of safety nets for farmers (European Commission 2013). Since "balanced territorial development" was set as one of policy objectives for the CAP, post-2013, "better targeting of the available CAP budget" has been emphasised. Given the distribution of direct payments, internal convergence within the Member States has been implemented. This means that national and regional differences should be taken into considerations. As Boulanger and Philippidis (2015) emphasised, "the 2013 CAP reform seeks to further strengthen the relation between agricultural production and environmental responsibility by explicitly linking up to 30% of the direct payments envelope to greening practices". Table 1 presents common areas that may be realised under two reformed Pillars and indicates whether a regional approach has been included. Only measures under the Second Pillar were designed with a special focus on potential regional effects. It should be noted that some instruments may be designed with emphasis on regional differences. However, this is still a task for national policy makers. 
• Price costs and compensatory payments • Surplus reduction • Income and budget stabilisation Aid for setting up producer groups; cooperation and short supply chain +/-Note: *authors's assessment, 0 -neutral, +/--dependent on national regulations, +/++ a regional approach was adopted.
Source: own elaboration based on European Commission… (2013).
DATA AND METHODOLOGY
The dataset for the empirical part of studies came from The Farm Accountancy Data Network (FADN) that was intended to be a special tool for evaluating farm incomes, and, consequently, their impact on the Common Agricultural Policy. The FADN is regarded as a source of microeconomic data that is harmonised at the EU level. It should be noted that farms are selected to take part in the annual survey on the basis of sampling plans established at the level of each EU region. "The methodology of the FADN is oriented to provide representative data along three dimensions: region, economic size and farming type" (European Commission… 2015a). It should be noted that the annual sample includes approx. 80 000 entities that represent a population of about 5 000 000 farms in the EU. The information collected, for each sample farm, concerns approximately 1 000 variables, both physical and structural data, and economic and financial data (European Commission… 2015a). Table 2 enumerates and provides brief definitions of variables used in further analyses and econometric models. It should be noted that some variables are based on "fundamental" FADN categories (for example, "farm net income" or "total utilised agricultural area"). "Farm net income" is the most significant indicator of economic stability for farm households (farms), whereas debt-to-assetsratio indicates the financial stability of economic entities. The category of farm net income (euro/farm) describes overall results of farm managers. The fact that farm net income may be generated indicates economic viability of agricultural holdings. However, debt-to-asset ratio indicates the financial stability and may be treated as one of the measures for borrowing capacity of the firm. First, we described an overall economic situation of farms (by member states), stressing differences concerning measures related to subsidies. Since one of our objectives was to investigate the impact of support instruments (namely, total subsidies excluding aid for investment processes), we built four models: two of them were based on data from 2007 (the first year of CAP 2007-2013) and two included data from 2012 5 . Models were based on weighted least squares (WLS) regression (variable "SYSO2" as source of weights). Regional data came from the FADN public database. This type of regression analysis may be used when the problem of known heteroscedasticity (e.g., grouped data with known group sizes) occurs (see : Welfe 2008) . A similar econometric approach was adopted by Poczta, Średzińska, Mrówczyńska-Kamińska (2009: 17-30 ).
RESULTS AND DISCUSSION

4.1.Economic situation of farms vs. CAP subsidies:
analysis at Member State level Table 3 provides a brief description of economic situation of farms (aggregated at Member State level), with a particular focus on total utilised arable area, the level of farm net income, farm net income per family working unit (FWU) and debt-to-asset ratio. An in-depth analysis of the differences between the 2012 and 2007 may indicate the extent to which the CAP plans have been realized within the period 2007-2013. With the exception of some countries (e.g. Slovakia), a total area of average farm increased. In the Nordic countries labour productivity (measured as net farm income/ FWU) decreased insignificantly. The changes in debt-to-asset-ratio may indicate that farms in Sweden and Denmark dealt with an increasing financial risk. As shown in table 4, farms in New Member States benefited from, increasing amounts of subsidies (per one hectare of utilised arable area and in relation to total output as "subsidy rate"). Moreover, the change in structure of CAP subsidies may indicate that actions and instruments under the Second Pillar may be better tailored to more complex problems referring to rural economies. Nevertheless, there is a group of states (including Poland) where the share of total support for rural development in total subsidies was lower than 20%. Note: (A) total subsidies (excl. investment)/total utilised agricultural area (euro/ha); (B) total subsidies (excl. investment)/total output (%); (C) total support for rural development /total subsidies excl. investment (%).
Source: author's computation based on FADN (2015). Table 5 presents the basic descriptive statistics for variables used for econometric models. Given a scope of this paper, much attention should be given to the significance, strength and direction of the dependence between total subsidies and farm net income (proxy for economic stability) and debt-to-asset ratio (proxy for financial stability). The "raw" dataset included 142 FADN regions from each of EU-27 Member States (including Bulgaria and Romania). It should be added that a very similar approach was exploited by Špička and Machek (2015: 1-13) . However, the lack of some data for selected observations resulted in the need for exclusion of certain regions. Outliers were eliminated using interquartile range (IQR), mainly the observations that were higher than Q3+1,5IQR and lower than Q1-1,5IQR, given all variables analysed.
Regression models
The samples seem to vary. This may be explained by the fact that small family-owned agricultural holdings dominate in some FADN regions, particularly in some parts of New Member States (Poland, Romania, Bulgaria), whereas large farms (benefiting from economy of scale) are typical of Czech Republic, Slovakia, Eastern Germany or Netherlands. Particularly farms from FADN regions in France (for example, Picardie, Basse-Normadie, Bretagne), Denmark and Germany (Brandenburg, Mecklenburg-Vorpommern) had to bear with the high financial risk (depicted by debt-to-assets-ratio).
The highest level of total subsidies was associated with the largest size of farms (in terms of total utilised arable areas). It should be noted that in regions of Eastern Germany (e.g. Brandenburg, Sachsen-Anhalt, Mecklenburg-Vorpommern), Czech Republic and Slovakia large-sized farms dominated. These entities could particularly benefit from direct payments that were, gradually, decoupled from farmers' production decision. We presented only four models (model (4) WI as a modified version of (4)). Based on estimations of all models, it should be emphasised that total subsides (excluding aids for investment) stimulated positively both farm net income and debt-to-asset ratio. In particular, as Model 2 indicated, an increasing level of total subsidies encouraged farm managers to use external sources of financing. This means that beneficiaries of CAP support were willing to bear higher level of financial risk (expressed by debt-to-assets-ratio). Additionally, financial institutions often treated the high level of subsidies as some kind of financial guarantee during the process of evaluation of financial standing of farms. Computed values of coefficients of determination (R 2 ) or adjusted R 2 indicate a relatively moderate goodness of fit (>30% in all models). It should be noted that the random errors in small samples (particularly, referring to financial data) are not normally distributed. Moreover, the visual analysis of distribution of residuals indicates that the distribution was close to normal.
Our results seem to be consistent with results from empirical studies of Poczta, Średzińska and Mrówczyńska-Kamińska (2009) who identified determinants of farm income for various types of agricultural production. Similarly, Kulawik (Ed.) (2012: 87), proposed a conceptual model based on the results of our empirical studies, which confirmed the positive impact of payment of EU subsidies on profitability. A different point of view was represented by Czech economists, Trnková and Malá (2012: 415-424) who emphasised that large agricultural enterprises cannot succeed to significantly increase their profits. 
CONCLUDING REMARKS
From a theoretical point of view, regional approach is one of the most important challenges for the CAP. Particularly, Rural Development Programmes within the second pillar of CAP are being constructed, as intended, with "national actors" of agricultural policy and even representatives of agricultural organisations. The current perspective of the Common Agricultural Policy (CAP 2014-2020) includes differences at the regional level at even greater extent, as the significant rationale for designing "better tailored instruments". This corresponds with the concept of integral sustainability, including the economic, environmental and social dimensions.
In practice, only large countries that have a federal political system can expose differentiation resulting from the use of varied equipment and the influence of varied natural factors, as well as the specifics of social conditions. Belgium may be treated as an exception, which stems from the history of this country. As Dworak and Grzelak (2015: 16) rightly stated (in relation to Poland), "modification of some CAP instruments related to ecology may also decrease the compet-itiveness of many farms". However, in the case of Poland, regional differences resulted from historical determinants. Consequently, taking socio-demographic processes (e.g. migration from rural areas, accelerated ageing) into consideration should lead to more detailed analyses.
The impact of the CAP instruments on economic and financial stability was significant and relatively strong. Particularly, direct payments as element of safety nets may stabilize the level of farm incomes. On the other hand, an increasing level of total subsidies may strengthen a willingness to bear higher financial risk. Therefore, the impact of the CAP subsidies on economic viability of farms seems to be subtle. It should be noted that the effects of substitutability and complementarity between the instruments of the first and second pillar, as well as market (financial) instruments (for example, crop or livestock insurance products) may exist. Given the perspective of new CAP (2020+), the pressure of international bodies (for example, WTO) on decreasing the dependence of EU agriculture on financial support instruments will affect the shape of future policies. This means a proposal of implementing remuneration for provision of public goods cannot be ignored.
Further in-depth studies, including an approach of geographically weighted regression (with GIS data) or more advanced spatial models may shed light on dynamics of processes of structural adjustments, given the complex mechanism of how the CAP instruments react. This may be very helpful in decision-making processes related to allocation of financial resources at regional/ national level.
